Int. J. Adv. Sci. Eng. Vol.7 No.3 1867-1871 (2021) 1867 


E-ISSN: 2349 5359; P-ISSN: 2454-9967 


Compatibility of L-ideals with L-topologies 


Fadhil Abbas 
Salzburger Strafge 195, 4030 Linz, Austria 


ABSTRACT: In this paper, we introduce the notion of L-ideal in L-set theory.Also we introduce the concept of L- 


local function.These concepts are discussed with a view to find new L-topologies from the original one. The basic 
structure, especially a basis for such generated L-topologies also studied here. The notion of L-compatibility of L- 
ideals with L-topologies is introduced and some equivalent conditions concerning this topic are established 
here.Moreover, by using L-local function we introduce L-operator wWsatisfying W(A,) = 1x- (1x-A,)*,for 
allA; LXand we discuss some characterizations this L-operator by use L-open sets. 
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INTRODUCTION 

The concept of "Topology" is one of the most 
important mathematicaltopics and has wide 
applications in many applied sciences and 
mathematical subjects.A frame is a set admitting two 
operations analogous to maximum and minimum 
operations, with two elements as its supremum and 
infimum accompanied by few circumstances. In order 
to obtain an even larger framework to work on, in 
topological arguments, the operations in frames seem 
to be good candidates to be replaced by the notions 
of union and intersection of sets.L-topological space 
is using the maps from a set X toa frame L. 


The concept of an idealin a topological space was 
first introduced by Kuratowski in 1966 [3], and 
Vaidyanathswamy in 1945 [4]. They also defined 
local functions in an idealtopological space. Further, 
Hamlett and Jankovic in 1990 [5], studied 
theproperties of ideal topological spaces and 
introduced another operator calledw-operator. They 
have also obtained a new topology from the original 
idealtopological space. Using the local function, they 
defined a Kuratowski closure operator in the new 
topological space.In this paper, we introduce the 
notion of L-ideal in L-set theory.Also we introduce 
the concept of L-local function.These concepts are 
discussed with a view to find new L-topologies from 
the original one. The basic structure, especially a 
basis for such generated L-topologies also studied 
here. The notion of L-compatibility of L-ideals with L- 
topologies is introduced and some equivalent 
conditions concerning this topic are established 
here.Moreover, by using L-local function we 
introduce L-operator wWsatisfying wW(A,) = 1x- 
(1x- A,)’, for each A,S&LX and we discuss some 
characterizations this L-operator by use L-open sets. 


2. Preliminaries 


Definition 2.1.[1]A lattice (L, v, ,) would be called 
bounded, if there exists elements 0 and 1 in L, such 
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that for each a EL one hasa v0 =aandaa 1 =a. This 
obviously implies that the members 0 and 1 are 
unique, as well as, for each aEL one has 0s a1. 


Definition 2.2.[1]A bounded lattice (L, v, a, 0, 1), 
abbreviated by L, is called complete, if an arbitrary 
joint and arbitrary meet of its elements exist. 


Definition 2.3.[1]A frame is a complete bounded 
lattice L in which the arbitrarydistribution law is 
hold for its elements, i.e. the equalityx A(vyey y) = 
Vyey(x ay),is valid for x € L and for anarbitrary 
subset Y of L. It canbe verified easily that one has x v 
(Ayey Y) = Ayey (x v y), in aframe L. 


Definition 2.4. [1] Let (L, v, a, 0, 1) be a frame and X 
be a non-empty set. We denote by Ox and 1x the 
constant maps sending elements of X to 0 and 1, 
respectively. Particularly, one has Ox, 1x€ LX. For f, g € 
LX, we define f < g if and only if for each x € X one has 


f(x) < g(x). 


Definition 2.5. [2] Let X be a set and tT,= { Sy} gerbe a 
collection of L-maps of X, ie. { Sg} geyEL*, such that 


(i) 0x,1x€ Ty. 

(ii) | For a non-empty collection { S,} gey in tT, one 
hasVgey Sq E Ty; 

(iii) The meet of a finite collection of members of 
t, belongs toty. 


Then, the couple (X,t,) will be called a L-topological 
space and the members of t, are the L-open sets of 
this L-topological space.Thecomplement of the L- 
open set is called L-closed set.We call a set U in X 
open ifx,, € t, and closed if Yyc € TL- 


Definition 2.6.[2]Let (X,t,) be aL-topological space 
and let A, GLX. Then the L-interior and the L-closure 
of A, in (X,t,) defined as int(A,) = v{U,: U,sA,, 
U,€t,} and cl(A,) = a{F,: A, sF,, F,is a L-closed set} 
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respectively.From definition, int(A,) is aL-open set 
and cl(A,) is aL-closed set. 


Definition 2.7.[2]Let X be an L-topological space and 
Y be a subset of X. Thefamily of maps {( U,)\v: U, € 
t,} impose a L-topological structure on Y . We call 
this topology, the L-subspace topology onY. 


Definition 2.8.[2]An L-open set U, € tT, is called a L- 
neighborhood of x € X, iXe3$ U,. The collection N; (x) 
of all L-neighborhoods of x is called theL- 
neighborhood system of x.An L-open subset U, 
contains an L-open subset V,, ifV,.s U,. 


Definition 2.9. [2]Let X be a non-empty setand let t}. 
and t? be L-topologies on Xsuch that t}.<t?. Then we 
say that t? is stronger (finer) than t} or tt is weaker 
(coarser) than t?. Two L-topologies t}. and t?on X are 
called equivalent if tj. is finer than t? and 1? is finer 
thant}. 


Definition 2.10. [2]An L-topology basis is a set B, © 
LX such that 


(i) Vajep, Ba = Ie 
(ii) For allB: and Bz in B, we have BiaBz2 =vB,, 
whereB, € B,. 


If B, is L-topology basis, then the set ch = {vB,: B, € 
B,} is called theL-topology generated by, . Obviously 
any L-topological space admits a L-topological basis. 


3. L-Ideal and L-Ideal Topological Spaces 


Definition 3.1.Let X be a set and I,= { Ey} eybe a 
collection of L-maps of X, ie. { Eg} geySL*, such that 


(i) Exel, and E2sE; implies E2€l,, (heredity). 
(ii) E.€l, and E2€l, implies EivEz€l,, (finite 
additivity). 


Then, I, is called a L-ideal on X. 


Definition 3.2. A L-topological space (X, t,,) with a L- 
ideal I, on X is called L-ideal topological space and 
denoted as (X, T,, I). 


Definition 3.3. Let (X, t,, I) be a L-ideal topological 
space and let A,be a collection of L-maps of X, ie. 
A, SL*. Then Aj (tz, I.) = {Xo EL* : A,AU,¢],, for all 
U_ EN, (x)}iscalled L-local function of Ay with respect 
to I, and t,. We denote simply Aj for Aj.(t,, I). 


Example 3.1.The simplest L-ideal on X are Ox and 1x. 
Thenl, = OxAj, = cl, (A,), for any A, SLXand I, = 
1x>Aj = Ox. 


Theorem3.1. Let (X, t,, I,,) be a L-ideal topological 
space and let A,, B, GLX. Then 


i)0= Ox. 
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ii) If A, <B,, thenA;.sBy, 
iii) If Ii sI? then Aj(I?) sAL() 
iv)A;= cl(Ay)scl(A,) 
v) (Aj)* sAi 
vi)A;is a L-closed set 
vii)A, VB;=(A,vB,)* 
viii) (A, AB,)* sAy,ABy 
ix) IfU,€t,, then U,aAp=U,a(U,rAz)*s(U,AAz)* 
x)If E,€l,, then Ey= Ox. 
Proof 


i) This is obvious from the definition of L-local 
function. 


ii) Let As B and let Xpq EAL then A,AU,¢lI,, for all 


U,_€N,(x).By hypothesis we get B,AU,¢I,, then 
Xp Br: Therefore Aj <B;. 


iii) Let I} <I?from definitionof L-local function, Aj,(I?) 
<A (Ih), 


iv) For any L-ideal on X, we knowOxsI,, therefore by 
(iii) and Example.3.1, for any A,GL* then Aj(I,) 
SA, (Ox) = cl(A;). Supposex,,, €cl(Aj,) thenfor all 
U_EN, (x), Ay aU,# Oxthere exists Xp € A, AU; such 
that for all V,EN,(y) thenA,aV,¢I,. Since 
U,LAVLEN,(y) then A,aA(U,AV,)¢I, whichleads to 
A, AU, ¢I, for all ULEN_ (x).Thereforex,,, € Aj. Hence 
cl(Aj,)sAj, while the other inclusion follows directly. 
HenceAj, = cl(Aj) <cl(A,). 


v) From (iv), (Aj,)* Aj. 
vi) Clear from (iv). 


vii)We have A,s A,vB, and B,s A,vB,. Then from 
(ii), Ais (A,vB,)’and Brs (A,vB,)*-HenceA; vB; s 
(A, vB,)*.Now let Xp €(ALvB,).Then 
(U,rAy)v(U_AB,) = U,a(A,vB,)¢I,. Therefore, 
U,sAy¢l_or UAB, ¢I,for all ULEN,(x). This implies 
that Xp €ALor Xp Bi, that is Xp EALYBL- 
Therefore,we have (A,vB,)*sAj;.vBj. 
obtain Aj vBf= (A, vB,)". 


Hence, we 


viii) We have A, AB, s A,and A,aB,s B,. Then from 
(ii), (A,AB,)* sAjand (A,AB,)*sBy.Hence (A,AB,)* 
SA; AB{. 


ix) Let V,Et, and Xp gEVLAAL- Then Xog EV and 
E€A;. Since V,€t, then U,€N,(x) such that 
Xp €UL-Then U,aV,EN, (x) and U,a(V,aA,) = 
(U,AV,)AA,¢€I,. Then XogE (A,AV,)’and hence we 


Xx} 


Fadhil Abbas 


International Journal of Advanced Science and Engineering 


www.mahendrapublications.com 


Int. J. Adv. Sci. Eng. Vol.7 No.3 1867-1871 (2021) 1869 


obtainV, AA; s(A,V,)". MoreoverV, AA; 
VLA(VLAAL),, by (ii) (A, AV,)*sAj, and 
V,A(ALAV,)*sV,AAj. Therefore, Vi, aAyl= V,A(A,AV,)*s 
(A, AV,)*. 


x) Let Xj EEL: Then for allU, EN, (x), E,AU,¢1,.But 
since E,€],, E,AU,el,for allU,EN,(x).This is a 
contradiction. Hence Ey = Ox. 


Theorem 3.2.Let (X, t,) be a L-topological space 
with L-ideals I} and I?on X and A;,SL*. Then,Aj, (Ital?) 
= AL (vA (If). 


Proof 


By Theorem 3.1(iii) we have Aj (I?) <A; (Ital?) and 
Aj (I?) sAL(IiAI?). Therefore, we obtain Aj.(I},)vAj,(I?) 
<Aj(I-al?). Now, let Xpq CALL AI().- Then, for 
allU, EN, (x),U,rA, glial? and hence U,sA,¢l} or 
U, A, ¢l1?. This shows that Xp CALL) or Xj CAL (IE): 
Therefore, we have Xpq CALOL) VALID). This shows 
that Az(Iial?) <A; (I})vA; (12). Then, we obtain 
AL (ily) = ALCL) VAL). 


Definition 3.4.Let (X, t,, I.) be a L-ideal topological 
space and let A, CL*. Then cl*(A,) = AyvAj, is 
a calledL-closure operator. 


Theorem 3.3.Let (X, T,, I,,) be a L-ideal topological 
space and let A,, B, SLX. Then 


i) cI"(0x) = 0x 

ii) A, <cl’(A,) 

iii) cl’(A,vB,) = cl’(Ay)vel’(B,) 
iv) cl"(A,) =cl’(cl"(A,))- 


Proof.i) cl’(0x) = 0; v0x, by Theorem 3.1.(i) 
thencl*(Ox) = Ox.ii) ApsA;vAy= cl*(Az). 

iii) cl*(A, vB, )= (A, vB,)v(A,vB,)*= (A, vB,)v(A;.vBy) 
= (A, vAj})v(B,vB;). Hence cl*(A, vB, )= 

(A, vAj{)v(B,vBy) = cl*(A;) vel*(B;). 


iv) cl*(cl*(A,))= cl*(A,vAy) = (A_vAy,)v(A_vA;)*= 
(ALvAi)v(Ai (Ai) )= AvvA;= cl'(AL). 


Theorem 3.4.Let (X, t,, I,,) be a L-ideal topological 
space and let A,;, B, SLX. Then 


i) IfA,sBy, then cl*(A,) <cl*(B,) 
ii) cl*(A,AB,) scl*(A,)acl*(B,). 


Proof.This is obvious by Theorem 3.1.(ii), (viii). 


Theorem 3.5.Let (X, T,, I,,) be a L-ideal topological 
space. Then Tj, (I,,)={A, GL*:cl*(Af)=Aj} is L-topology 
on X and finer thant,.When there is no ambiguity we 
will writet; for tj (I,). 


Proof.This is obvious by Theorem 3.1, and Theorem 
3.3. Again byTheorem 3.1,(iv), we have Aj <cl(A,), 
thenA,vAj;SA,vcl(A,)=cl(A;), then cl*(A;,)<cl(A;). 
Hence T, finer thant;. 
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Example 3.2.Let (X, t,, I,) be a L-ideal topological 
space and let A, SL*. If I, = {Ox}, thent,= ty.(I,). In 
fact, IX €cl(AL), then, U,AA,#0xfor allU, EN, (x)then 
U, vA, ¢ {Ox}=I, then Xp EAL: Hencex,,,€ A,VAL= 
cl*(A,) then cl(A,)s cl*(A,)but by Theorem 3.5. 
cl*(A,)s cl(A,). Hencecl*(A,)=cl(A,). Consequently, 
T= Ty,(Ox). 


Theorem 3.6.Let (X, t,,) be a L-topological space 
with L-ideals I} and I?on X. Then 
If It sI?, then tj (It)st}.(1?). 


Proof. Straight forward. 


Theorem 3.7.Let (X, T,, I) be a L-ideal topological 
space.Then £, (I,,t,) = {U,-E,: ULet,, E,ely}isa L- 
basis for Tj. 

Proof.Since Ox€l,, then U,-0x = U,et, and t, sf, 
from which it follows that 1x = vB, (recall that L-open 
sets is forms a L-topology). Also B1,82E8,, and 
E},EZ€l,, we have B} = U}- E} and §?= U?- E?, where 
ULU?et,. Then Bi. AB? = (Ut- E})a(U?- E?) = (UtA(1x- 
Ef))a(UPA(1x-EZ)) = (URAU?Z)-(E} VE?) €By. 


4. L-compatibility of L-topological spaces 


Definition 4.1. [5] Let (X, t, J) be an ideal topological 
space. We say the topology t is compatible with the 
ideal J, denoted t ~!I, if the following holds for every 
AC X: iffor all x € A there exists UEN(x) such that 
UnAel, then Aeé/, where N(x) denotes the open 
neighbourhood system at x. 


Definition 4.2.Let (X, t,, I.) be a L-ideal topological 
space.We say the L-topology tT, is L-compatible with 
the L-ideall,, denoted t,,~1,, if the following holds for 
allA, CL*:if for ally,j€A, there exists ULEN;, (x)such 
that U, AA, €l,, then A, €l,. 


Theorem 4.1.Let (X, t,, I,,) be a L-ideal topological 
space. The following properties are equivalent 
it,~I,, 

ii)If A, SL* has a L-cover of L-open sets each of whose 
intersection with A, is inI,, thenA,€l,, iii) For 

allA, GLX, A, AA; = Ox implies that A, €l,, 

iv) For allA, SL*, A,- ALEl,, 

v) For allA, CL*, if A, contains no nonempty subset 
B, with B,sBy,then A, €],. 


Proof. i)>ii) The proof is obvious. 
ii) = iii) Let A,CL* and lety,,€A,. Then xX,3 ¢A;, and 
there exists U_EN,(x) such thatU, aA, €l,. Therefore, 
we have A; <v{UL:Xpg€U,} and ULEN, (x) and by (ii) 
A, El,. 

iii) > iv) For any A, SLX, A,- Ay SA; and (A,- Aj)A(A,- 
Ay)’ s (Az- Ap) AAz = Ox. By (iii), A- AL ETL. 

iv) => v) By (iv), for allA, SL*, A,- Ay el,. Let Ay- Aj, = 
E,el,, then A, = E,v(A,AAjy) and by Theorem 
3.1(vi),AL= Epv(AyaAy)” = (A,aAjz)* — because 
Theorem 3.1(x). Therefore, we have A,AAj, = 
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Aya(AyaAy)* s(ApaAy)* and A,aAjysA;. By the 
assumption A, AAj, = Ox and henceA, = A, - Aj€l,. 

v) =i) Let A,SL* and assume that for all X,,€A,, 
there exists U,€N,(x) such that U,aA,el,. Then 
Ay AAy, = Ox. Since (A,- Ay)A(AyAAj)’ $s (Ar- AL) AAzL = 
Ox, Ay- Aj contains no nonempty subset B, with 
B, sBy. By (v), Ay- AL El, and hence Ay= Ay A(1x-Aj) = 
A,- ALEl,. 


Theorem 4.2. Let (X, T,, I.) be a L-ideal topological 
space.lIf t,, is L-compatible with L-ideal I,, then the 
following properties are equivalent 


i) For allA, SLX, A, AAj, = Ox implies that Aj, = Ox, 
ii) For allAy SLX, (A, - Aj,)* = Ox, 
iii) For allA,CL¥, (A, aAi)' =A’. 


Proof. First, we show that (i) holds if t,, is L- 
compatible with L-ideall,. LetA, SLX and A; nAj, = Ox. 
By Theorem4.1 (iii)A, EI, and by Theorem 3.1(x)Aj, = 
Ox. 

i) >ii) Assume that for allA, SL*, Ay vAj, = Ox implies 
thatA;, = Ox. Let B, = A,- Ay, then 
B,ABz=(A,-Aj)a(Ar- At)’ =(ALa(Lx-Ai))a(ALa(Lx- 
Ay))*s(Ara(1x-Ay))a(AyA(1x-Ay))=0x. By (i), we have 
By, = Ox. Hence (A,- Ay)“ = Ox. 

ii) >iii) Assume for all A, SLX, (A,- Aj)” = Ox. Ay = (AL- 
Aj)v(Ay Aj), then Aj, =(A,- A)’ v(Ay Aj)" 
=(A,pAj)*. 

iii) >i) Assume for all A, SLX, A, Aj, = Ox and 
(A,,,A;)* = AP .This implies thatAy, = 0x. 


Theorem 4.3. Let (X, T,, I,) be a L-ideal topological 
space. Then the following properties are equivalent 
i) 1, Al,= Ox, 

ii) If E, El, then int(E,) = Ox, 

iii) For allU,€t,, UpsUjz, 

iv)1x =1,. 


Proof. i) >ii) Let t,al,= 0x and E,€1,. Suppose that 
Xpq€int(E,).Then there existsU,€t, such that 
Xog€ULSE,. Since E,€l, and 

hence0x#{Xgq}SU, Et, Aly. This is contrary that t, Al, = 
Ox. Therefore,int(E;,) = Ox. 

ii) >iii) Let ¥,, €U,. Assumex,,; ¢ Uy, then there exists 
V_€t, suchthat U,V, €l,. By (ii), XpgEULAV, = 
int(U,AV,) = Ox. Therefore x,,,;€U;. Hence U,sU;. 

iii) >iv) Since 1x is L-open, then 1x=1,. 

iv) >i) 1x =1 = (%pgEL*: U_alx = UL ely, 
forallU, EN, (x)}. Hence ty Al, = Ox. 


5. L-open set and L-operator 


Definition5.1.Let (X, t,, I.) be a L-ideal topological 
space.An L-operator W is defined as follows; for 
allA, SLX, W(AL)={XpgEL*: there exists ULEN,(x) such 
that U_-A,€l,}.We observethat W(A,) = 1x- (1x- A,)*. 
The behaviors of the L-operator W have been 
discussed in the following theorem. 
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Theorem5S.1.Let (X, T,, I.) be a L-ideal topological 
spaceand let A,, B, SL*. Then 


(i) W(A_,) is L-open set, 

(ii) int(A,)s(Ay), 

(iii) IfA,sB,, then W(A,) < W(B,), 

(iv) (AaB, )=(AL)ay(B,), 

(v) = W(ALvB,)= W(AL)vp(B,), 

(vi) IfU,€t,, then U;s W(U,), 

(vil) YALSW((HCAL), 

(viii) wW(A,) = WQb(A,)) if and only If(1x- A,)* = 
((1x- ALY, 

(ix) If (Ay - B,)v(B, - Az) € I, then p(A,) = p(B), 

(x)  IfE,€l,, then W(E,) =1x- 1x, 

(xi) IfE,€l,, then W(A,- E,) = W(A,), 

(xii) IfE L€lI,, then W(A,vE,) = W(A_). 


Proof. i) This follows from Theorem 3.1(ii). 

ii) From definition of w L-operator, W(A,) =1x- 
(1x- A,)”. Then 1x- cl(1x- Ay) $1x-(1x- Ay)*= (Az). 
Hence int(A;,)<w(A,). 

iii) Let A, <B,, then (1x- B,)s (1x- A,). Then from 
Theorem 3.1(ii), (1x- B,)*s(1x- A, )* then (A,) 
<p(B,). 

iv) W(ALABy) =1x-(1x-(A,AB,))" = 

Lx-((1x- Ay )a(Lx- B,J) = (Lee (Le AL) Ja (1x 

(1x- By)") = W(AL)aw(B,).v) b(ALvB,)= 
1x-(1x-(A,vB,))"= Lx-((1x- A,v(1x- B,))"= (1e- 
(Ax- Ay)"Jv(1e- (Lx- B,J) = 

W(A,) vw (B,).vi)LetU, Et. Then (1x- U,) is a L-closed 
set and hence cl(1x- U,) = (1x- Uj). 

Then (1x- U,)*scl(1x- Uy) = (1x- U,).Hence Uys1x- 
(1x- U,)*, so Ups (Uz). 

vii) From (i), W(A,) €t,, and from (vii), W(A,) 
<iy((A,)). 


viii) This follows from the facts: 

1. W(A,) =1x- (1x- Ay)”. 

2. ((Ay)) = Lx- (Le (Le AL) Jeb (Le ALY. 
ix) Let (A; - B,)v(B, - Ay) € |, and let A, - B,, =E}, 
B,, — Ay, = E?. We observe thatE}, E7€ I,,by heredity, 
and B,= (A; - Et) vE?. Thus W(A,;) = (A; - E?) = 
(Ay - EVE? ) = Y(B,). 

x) By Theorem 3.1(x) we obtain if E,€ I,, then (E,) 
=1x- 1j. 

xi) This follows from Theorem 3.1(x) and W(A,-E,) 
=1x- (x- (AL-E,))" =1x-((h- Ap) VEL)"=1x- x- AL) 
= W(A;). 

xii) This follows from Theorem.3.1(x) and W(A,vE,) 
=1x- (1x- (AVE, ))" =1x- ((1x- Ay)- E,)"=1x- (1x AL)’ 
= W(A;). 

Theorem 5.2.Let (X, T,, I,,) be a L-ideal topological 
space.lIfn,= {A,GL*: A,s(A,)}. Then n;, is a L- 
topology on X. 


Proof. Let n,= {A,SL*: A,swW(A,)}. By Theorem 
3.1(i), Ox= Ox and W(1x) = 1x- (1x-1x)*=1x- 0; = 1x. 
Moreover, W(Ox)  =1x-(1x- 0x)*=1x-1, = Ox. 
Therefore, we obtain that Oxs (0x) and1xsw(1x) = 1x, 
and thus Ox and1x€n,. Now if A,, BL€n,, then by 
Theorem5.1A;,aB,swW(A,)aw(B,) = W(A,aB,) which 
implies that A, AB, €n,- If{ Ag} eye LXsuch 


Fadhil Abbas 


International Journal of Advanced Science and Engineering 


www.mahendrapublications.com 


Int. J. Adv. Sci. Eng. Vol.7 No.3 1867-1871 (2021) 1871 E-ISSN: 2349 5359; P-ISSN: 2454-9967 


that{ Ag} verSnp, then A,swW( Ag) sW(VeqerAq) for all 
aé I and hencevge; AgSW(V ger Ag). This shows that n;, 
is aL-topology. 


6. CONCLUSION 


Our work introduces the notion of L-ideal in L-set 
theory.Also we introduce the concept of L-local 
function.These concepts are discussed with a view to 
find new L-topologies from the original one. The 
basic structure, especially a basis for such generated 
L-topologies also studied here. The notion of L- 
compatibility of L-ideals with L-topologies is 
introduced and some_ equivalent conditions 
concerning this topic are established here.Moreover, 
by using L-local function we introduce L-operator 
Wsatisfying W(A,) = 1x- (1x-A,)*, for allA,SL* and 
we discuss some characterizations this L-operator by 
use L-open sets. 
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